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INTRODUCTION
Ovarian torsion often is misdiagnosed (Duigenan et al., 2012) . Laparoscopic ovarian-torsion surgery generally is used for ovarian detorsion and to restore blood flow to the ovary. Before surgery, painkillers usually are used for pain control (Fujishita et al., 2015) . In neglected or prolonged cases, necrosis develops in ovarian tissue to which blood flow has been cut for a long time. In these cases, surgical removal of the ovaries is required (Kurtoglu et al., 2014) . Ovarian detorsion may lead to increased reactive oxygen species (ROS), depending on the recovery of oxygen in the damaged ischemic tissue cells and oxidative tissue damage caused by reperfusion after ischemia (Kumtepe et al., 2010; Sengul et al., 2013) . Malondialdehyde (MDA) is the basic product of polyunsaturated fatty acid peroxidation and is quite a toxic molecule. Therefore, it is used to determine in vivo and in vitro oxidative stress levels (Del Rio et al., 2005) .
Ovarian ischemia is the result of torsion and leads to cell death because of insufficient perfusion of the tissue (Halici et al., 2008; Kara et al., 2012) . Ischemic tissues need to recover blood supply for regeneration of cells and disposal of toxic metabolites. However, reperfusion of the ischemic tissue paradoxically leads to much more serious damage to the tissue than the damage caused by ischemia (Abramov et al., 2007) . Macrophages are major secretory cells capable of releasing cytokines, chemokines and growth factors that function in normal, inflammatory and disease processes of most tissues (Wu et al., 2004) . CD34 is a cell surface, sialomucin-like glycoprotein that is expressed on hemopoietic progenitor cells, normal vascular endothelium, and fibroblasts. CD34 is expressed most strongly on primitive hemopoietic cells, and is progressively lost as cells differentiate (Strauss et al., 1986) .
CD68 positive cells are localized in human ovaries primarily to the vascular connective tissue and theca-lutein areas of the corpus luteum, although some are found in the granulose-lutein cell layer (Gaytán et al., 1998) . The Bcl-2 family is known to be a major protein family controlling cell survival or cell death in the molecular pathway of apoptosis. The Bcl-2 family mainly functions as a regulator of mitochondrial membrane permeability and controls the release of apoptogenic factors (Green, 2000; Tsujimoto & Shimizu, 2000) . Caffeic acid phenethyl ester (CAPE) is one of the major components of honeybee propolis and has been used in traditional medicine. It was found to be a potent free radical scavenger and antioxidant (Ilhan et al., 1999) . Caffeic acid phenethyl ester (CAPE), an active component of propolis, has been shown to possess anti-inflammatory, immunomodulatory, anticarcinogenic, and antioxidant properties (Song et al., 2002; Irmak et al., 2003; Tsai et al., 2006 & Altug et al., 2008 .
Caffeic acid and its analogues are potential natural antioxidants, and affect free radical scavenging, metallic ion chelation. Additionally, they have inhibitory actions on specific enzymes that induce free radical and lipid hydroperoxide formation. The purpose of this study was to investigate the protective effect of Caffeic acid phenethyl ester on Ischemia-eperfusion injury in an experimental rat adnexal torsion model.
MATERIAL AND METHOD
The permission for the animal tests and experiments was given by the Animal Ethical Board of Dicle University Medical Faculty.Dicle University's Experimental Animal Laboratory Institute supplied 24 healthy adult female Wistar rats, weighing between 180 and 210 g The rats were selected according to their estrous cycle. The rats were housed in plastic rat cages at 26±2°C and they were exposed to 10-12 h of daylight. Animals were fed a standard laboratory diet and tap water ad libitum. A total of 24 wistar rats were divided into four groups. The rats were first numbered randomly and then randomly divided into 4 equal groups : sham, torsion, detorsion and potentilla fulgens groups In group I (n=6) sham group, in group II ovary torsion was not performed and no drug was administered. In group III h of ischemia and 2 h of reperfusion were performed and no drug was given.In group IV, CAPE (20 mmol/kg), which was previously demonstrated to be absorbed transperitoneally was injected i.p. 30 min before detorsion. Each rat was administered intramuscular ketamine hydrochloride (50 mg/kg ketamine hydroxide) and xylazine hydrochloride (10 mg/kg Rompun, Bayer Istanbul, Turkey) for anesthesia. The rats, except for in the sham-operated group were subjected to right unilateral adnexial torsion which induced ischemia by occlusion of the tuba-ovarian vessels for 2 h. Rats in sham group were subjected to laparatomy only. In the torsion group, ovaries were surgically removed after 2 h of torsion. Right ovaries were surgically removed in all groups.The ovarian tissues were fixed in 10 % neutral buffered formalin solution for 24 hours, dehydrated, cleared, and embedded in paraffin as usual. Serial tissue sections at a thickness of 4-5 mm were cut using the microtome and stained with hematoxylin and eosin (H&E) Statistical analysis . Data analyses were performed by SPSS 15.0 (SPSS Inc.), and mean and standard deviations were calculated. Whether there were differences between the groups or not was determined by means of Kruskal-Wallis test. Pairwise comparisons were made using MannWhitney U-test. Results were considered statistically significant at P-value <0.005.
RESULTS
The average rank value of the four groups showed statistically significant differences. (Kruskal-Wallis test = 21.1467, p = 0.0001), pairwise comparisons of the groups (multiple comparison) statement is as follows.
In control group, ovary was enveloped by a capsule formed of thin fibrous tissue and germinal lining epithelium was cuboidal. In the cortex region, primordial follicles, different-sized seconder, graff follicles and corpus luteum were observed. Granulosa cells around follicles were polygonal, and had eosinophilic-cytoplasm and spherical nucleus with rich chromatin. In the stroma, interstitial cells localized between follicles and vascular structures normal appearances.
In torsion group, hypertrophic follicles and apoptotic cells with degenerative changes were observed. Edema in interstitial region and dilation with hemorrhage in blood vessels were observed.
In torsion-detorsion group, any significant degenerative changes cells were not seen in follicles. A partially decrease in apoptotic cell number, edema in interstitial region and dilation with hemorrhage in blood vessels were observed. Also, an increase in inflammatory cell number was detected.
In torsion-detorsion + CAPE group, follicular cells in the cortex of ovary were observed as polygonal, multilined and a few cells with apoptotic characteristic was seen in cells close to the lumen. In interstitial region, a decrease in inflammatory cell number was observed while no presence of hemorrhage was detected. Groups n Mean Differences of between groups (1) Sham 6 3.1833 (2)(3)(4) (2) Torsion 6 24.4000 (1)(3)(4) (3) Torsion-Detorsion 6 19.0833 (1)(2)(4) (4) Torsion-Detorsion + Cape 6 9.6500 (1)(2)(3)
Fig. 1A-Sham group: Normal appereance of ovarian follicules and stromal area H-E staining bar 100 µm, Figure 1B torsion group; Dilatation and hemorrhage in blood vessels (star), Hypertrophy and degenerative cells in ovarian follicules arrow), H-E staining bar 100 µm, Figure 1C -torsion-detorsion group Edema in interstitial region and dilation with hemorrhage in blood vessels (arrow), an increase in inflammatory cell (star) H-E staining bar 100 µm, Figure 1D -torsion-detorsion + CAPE group A decrease in inflamatory cells and normal appearance of follicular cells. 
DISCUSSION
There are mechanisms that trigger one another on the basis of ischemia-reperfusion (I/R). Tissue damage mediated by free oxygen radicals are one of those mechanisms. These radicals harm tissue via lipid peroxidation. By this way, they can cause cellular damage. Malondialdehyde (MDA) is used as marker of lipid peroxidation. After ischemia, edema was seen both inside and outside of cells due to endothelium and cell membrane dysfunctionality. Lumen of capillary vessels becomes smaller because of swelling in endothelial cells and liquid leaking outside of vessel, and severe insufficiency will appear in microcirculation even though reperfusion is performed.
CAPE is a molecule that honey bee produces from propolisin. It is a powerful immuno-modulator, anticarcinogenic, anti-inflammatory and anti-oxidant (Elmali et al., 2002) .
All in all, it is thought that CAPE can show healing effects in ovary ischemia-reperfusion damage due to its antioxidant and anti-inflammatory properties. Toxic metabolites such as MDA and ROS are increased due to ovarian torsion. This ischemic process is dangerous for cells because of increasing toxic molecules (Yamamoto et al., 1997) . The primary pathophysiologic event in ovarian torsion is ischemia followed by reperfusion; thus, ovarian torsiondetorsion is an I/R injury of the ovaries (Barboni et al., 2000 & Aydogan et al., 2007 . Detorsion operations to protect the ovarian reserve result in reperfusion injury, which worsens the tissue damage (Li & Jackson, 2002) . When a tissue suffers from I/R, inflammatory cells cause generation of ROS, which increases leukocyte activation (particularly neutrophiles) and leads to tissue damage and apoptosis (Liou et al., 2003; Parlakpinar et al., 2005) . MDA is a stable metabolite of the lipid peroxidation cascade. It is considerably elevated in I/R Figure 3C --Torsion-detorsion group, positive Bcl-2 expression in preantral, luteal folliculi and interfollicular area (arrow) Figure 3D -Torsion-detorsion group + CAPE group, A reduction in the number of apoptotic cells in secondary follicules (red arrow) Bcl-2 immunostaining Bar 100 µm injury, which is believed to cause damages to the integrity and permeability of the cell wall (Akgür et al., 1993; Carden & Granger, 2000 & Vural et al., 2004 . Ergun et al. (2010) , found that plasma and ovarian tissue concentrations of MDA were significantly higher in the torsion and detorsion groups compared with the sham group. CAPE administration protected the heart from I/R injury with reduced levels of oxidative stress such as MDA (Parlakpinar et al.) . In our study, CAPE administration reduced MDA to a level comparable to that seen in the control group.
Cellular damage and the damage-associated molecular pattern molecules (DAMPs) induced by high ROS levels can initiate an immune response in the sterile inflammatory response, and then histamine release by activated mast cells, chemokines and proinflammatory cytokines released by stimulated macrophages trigger neutrophil migration into tissue (Jaeschke & Smith, 1997; Nathan, 2006; Chen & Nuñez, 2010 . & van Golen et al., 2012 .
Many studies have shown that oxidative stress and excessive inflammatory products, depending on their densities in I/R injuries, cause either reversible cell damage or irreversible, lethal, cell damage, such as apoptosis and necrosis (Eefting et al., 2004 & Linkermann et al., 2013 . Bcl-2 overexpression attenuates lipid peroxidation induced by various kinds of agents and protects cells or facilitates their recovery from hydrogen peroxide-induced oxidative DNA damage (Krusche et al., 2002) .
Macrophages are able to regulate cellular proliferation, differentiation and apoptosis, as well as influence steroid production, vascularization and tissue remodelling during follicle growth, ovulation and luteinization. It is important to consider that the marker used to identify macrophages reveals specific information about the changing functional characteristics of the cells; for instance, in the rabbit, luteolysis was associated with an initial increase in scavenger receptor positive macrophages followed by recruitment of CD68 positive macrophages (Song et al.) .
In our study, in ischemia and ischemia reperfusion group, the expression of CD68 follicles of granular cells, stromal vascular cells in the corpus luteum around and has been shown to positively marked. CAPE administration protected the heart from I/R injury with reduced levels of oxidative stress such as MDA (Grace, 1994) . In our study, CAPA administration reduced MDA to a level comparable to that seen in the control group.
Ischemia injury is associated with alteration of the molecules controlling cell survival and apoptosis in ovary. Bcl-2 cytoplasmic expression was seen in the granulosa and luteal cells (Jang & Surh, 2003) . Many studies have shown that the effects of some chemical substances on I/R injury in rat ovaries (Bayir et al., 2012 & Osmanag˘aog˘lu et al., 2012 . In the study, biochemical and histopathological results of CAPE treatment was considered to torsion-detorsioned the model showed a protective effect against tissue damage. RESUMEN: El objetivo de este trabajo consistió en investigar los efectos del éster fenetílico del ácido cafeico (EFAC) como agente profiláctico en la lesión por isquemia/reperfusión (I / R) en el ovario de rata. Un total de 28 ratas Wistar se dividieron en 4 grupos iguales: (I) control, (II) isquemia, (III) isquemia + reperfusión, y (IV) IR + EFAC. En los grupos I y II, no se realizó torsión ovárica y no se administró ningún fármaco. En el grupo III, se provocó una hora de isquemia, dos horas de reperfusión y no se administró ningún fárma-co. Las concentraciones de malondialdehído en los tejidos ováricos fueron significativamente mayores en los grupos de torsión y de destorsión, en comparación con los grupos sham y de EFAC (P <0,005). El grupo de destorsión mostró folículos ováricos preantrales y folículos lúteos alrededor de los vasos sanguíneos y expresión positiva de CD34. En el grupo EFAC el endotelio vascular estromal con expresión débil de CD34 se detectó en áreas pequeñas, y los folículos ováricos y el cuerpo lúteo mostraron expresión negativa de CD34. En el estudio, fueron considerados los resultados bioquímicos e histopatológicos del tratamiento EFAC en relación a la torsión-destorsión, desarrollando un modelo que mostró un efecto protector contra el daño tisular.
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